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Abstract: Due to the lack of invariant property of discrete wavelet transform (DWT), the DWT based watermarking schemes are relatively vulnerable to the watermarking attacks such as geometric variations (i.e., rotation and translation etc.). To improve the reliability of the DWT based watermark detection, this paper introduces the new muitiresolution based image registration method that is used to recover the geometrically distorted image before detecting the watermark. Since the proposed registration method does not require either the original image or any control point (invariant feature), it can be implemented by the blindbased DWT based watermarking scheme. Simulation results show that the proposed registration method provides the further improvement of the DWT based watermark detection process.
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L INTRODUCTION
According to the developments in digital technology and network systems, increasing commerce of the digital media in the forms of image, audio, video and multimedia is predicted. However, one of the most signifcant problems, which affect the commerce of digital media, is how to protect copyright and ownership. Digital watermarlung, one of the popular approaches considered as a tool for providing the copyright protection, is a technique based on embedding a specific mark or signature into the digital products. Note that in the watermark detection process, the correlation measurement is performed to identify the existence of watermark and the decision threshold is set to 6 to preserve the reliability of the watermark detection performance (see section 2). One of the possible ways to solve the geometric distortion attack is to fix or recover the. distorted watermarked image by performing imige registration bcforc extracting the watcmkvk. Gcncrally, image registration is defined .as the process of overlaying two images (or more) from tlic same scene by finding thc best match (optimal transformation) between an i m g e pair, the reference and target images 151. The proposed image registration method is designed to perform with the DWT based watermarked image.
Correspondingly, in this section, a brief introduction on the DWT based blind watermarking process is provided.
In Fig. 2 In (l), due to the DWT coefficient responses to the human visual system (HVS), the watermark is selectively embedded into the large coefficients (higher than threshold) which are located in high frequency subbands (LH, HL, and HH). These large coefficients represent the detail and edge components in an image that are less sensitive to human eye. Conversely, the human eye is sensitive to noise that appears in the smooth areas. Hence the watermark is not embedded into the insigruficant coefficients (lower than threshold).
Based on this constraint, as shown in Fig. 3 , we obtain the embedded watermark sequence and this is privately preserved by the owner. here I (~J ) (~,~) is the coefficient value of the decomposition I at level r , orientation S , and position
To examine the existence of the embedded watermark for identifying the oivncrship, the proposed waterhark detection process (Fig. 5 ) is performed by measuring the normalized correlation (2) between suspectdd 11-172 ~ watermark (preserved by owner) (w') and suspected watermarked coefficients (I ') .
since the normalized correlation, cm@*,z~), is distributed according to N ( O J ) , the authenticated decision threshold is set to T = 6 (which means six times the standard deviation of n o d distribution) yielding the high reliability of the watermark detection scheme such that probability of false watermark detection is less than9.86 x IO-". hierarchical concepts [9] , in which the matching
IV. THE MULTIRESOLUTION BASED IMAGE REGISTRATION
Compared with other automatic image registration methods, multiresolution approach has several advantages such as:
(1)Due to the wavelet decomposition, the higher level coefficients represent the edges, which can be automatically used as control points.
(2) Reduces the local minima hap. For the reference image, instead of using original image, the proposed technique utilizes the top d% of the absolute value of the embedded watermark Because the watermark is selectively embedded in the edges and detail coefficients, the watermark sequence obtained after the embedding also has edge and detail representation (Fig. 4) . [3] C. I. Podilchuk and W. Zen& "Image adaptive watermarking using visual models", IEEE Journal pp. 9-12, 1998.
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